Introduction
In normal synovium, whether ofthe human or rabbit, the lining layer is only about two cells thick. In contrast, in rheumatoid arthritis, or in the immunologically induced arthritis in the rabbit"2, it may be up to 6 or 8 cells in depth; the deeper connective tissue also becomes highly cellular, with fibroblast-like cells and large mononuclear cells as well as infiltrating chronic inflammatory cells. Moreover, the normally relative flat surface of the synovium is thrown into folds and villi, lined by lining cells, so that the surface area covered by synoviocytes may be increased by one or two orders of magnitude. The severity of the joint erosion in rheumatoid arthritis apparently correlates with the degree ofhyperplasia of the synovial lining cells3.
Despite the remarkable increase in the number of synovial lining cells in rheumatoid synovium, mitotic figures have only vary rarely been observed4 5. In studies in this Division, on over 2500 samples of human synovium of which more than half were from rheumatoid joints, mitotic figures were found in only one specimen. Since these specimens were taken at various times ofthe day, from 8 am to 6 pm, this would imply either that mitosis occurred only during the night, or did not occur in established synovial lining cells. The possibility of an exclusively nocturnal period of mitotic activity was made less likely by the studies of Coulton et al.5, which indicated that the amount ofDNA synthesis measured by Feulgen cytophotometry in human rheumatoid synovial lining cells, which must long precede mitosis, was not appreciably increased at any time of day studied. As regards the rabbit model of rheumatoid arthritis, Henderson et al.6 found no variation in the labelling index of the synoviocytes at any time during a 24-hour period, both at 3 and 6 weeks after the initiation of the experimental arthritis. However, the lining cells were capable of division in that they showed mitotic activity in the acute phase, that is within the first 5 days of the initiation of the inflammatory response6 7.
It has been claimed8 that there are two types of synovial lining cells, a macrophage-like A-cell and a fibroblast-like B-cell. However, it is likely that they are interchangeable, depending on the local environmental conditions9. The work of Edwards and Willoughby'" on irradiated mice indicated that the A-cells could be derived from the bone marrow but left the origin of the B-cells still uncertain.
One ofthe striking features ofrheumatoid synovial tissue, both in the human and in the rabbit model, is the greatly increased cellularity of the stroma, both fibroblastic and macrophage-like, irrespective of the chronic inflammatory cells. It therefore seemed relevant to investigate the mitotic activity in the whole synovial tissue of the rabbit model under conditions that excluded the possible invasion by bloodborne cells. This was achieved in the rabbit model by using an intra-articular injection of a small quantity of the radiolabelled precursor that was restricted to the joint and did not enter the circulation7,".
Methods
Seven rabbits with an established chronic arthritis in one knee, 6-8 weeks after challenge with the antigen, were injected intra-articularly with 0.5 ml of saline containing 10 pCi oftritiated thymidine. Four rabbits were killed within 24 hours ofthis injection, two after 3 days and one after 7 days. The synovium of the injected joint was removed and chilled to -70°C; cryostat sections were cut at 10 pm (methods of Chayen et al."2). The sections were fixed in aceticalcohol (1:3) for 20 minutes and dried overnight. Autoradiographs were prepared in duplicate by the dipping film method (Ilford K5 nuclear research emulsion), dried, and exposed in the dark at 4°C for 4 and 8 weeks. They were then stained with haematoxylin and eosin"2.
Results
Autoradiographs from sections of the femur, close to the site of the injection, confirmed that there was no leakage of the label from the joint.
The sections were inspected with a x 25 objective and with an eye-piece graticule which consisted of a grid 40 x 40 Pm in the plane ofthe section, so covering the synovial lining layer, and two parallel lines 200 pm long extending from the square grid and so demarcating the deeper synovial tissue. The number of labelled cells present in the lining within the grid and the number of labelled cells between the lines in the underlying connective tissue were counted. Labelled chronic inflammatory cells were excluded from the count. The whole of the synovial lining in each section, and its underlying stroma, was counted. The number offields viewed per section was generally about 20, but varied from 8 to 79. Several sections, or blocks, were examined from each rabbit.
In the rabbits killed up to 24 hours after the injection ofthe tritiated thymidine, there were many more labelled cells in the stroma than in the lining, giving a proportionality oflining to deep of 1:2.7. In contrast at 3 and 7 days, the actual number of labelled cells had decreased markedly in the stroma, although in many of the sections the number in the lining had increased. This was reflected in the overall values of 1:0.78 (lining: deep). This difference was statistically significant (P< 0.001) by the chi-squared test.
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Discussion
This study was designed to answer the apparent anomaly in rheumatoid arthritis and in this experimental model, namely the great increase in the number of synovial lining cells in the absence of appreciable mitotic activity ofthese cells. The results have indicated that there is considerable mitotic activity in the cells of the deeper stroma and that these apparently move to the surface to contribute to the synovial hyperplasia. The design of the experiment does not exclude the possibility that some of the synovial lining cells may also be derived from bloodborne cells, but it does emphasize the contribution made by cells deep within the hyperplastic synovium.
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Introduction
There have been numerous reports which indicate the possibility of interactions between parathyroid hormone (PTH) and vitamin D metabolites. In particular, the effects of vitamin D metabolites on the skeletal actions of PTH have been studied. Some studies15 have been concerned with the requirement of the mineralization process for combinations of vitamin D metabolites and PTH. For instance, in one report', maximum deposition of calcium in cultured chick embryo femurs was obtained with a combination of 1,25(OH)2D3, 24R,25(OH)2D3 and PTH, apparently acting synergistically.
Others6 have found that bone cells isolated from vitamin D-deficient rats had an impaired cyclic adenosine monophosphate (cAMP) response to PTH compared with cells from vitamin D-replete rats. However, in another study7, 1,25(OH)2D3 caused a decrease in PTH-stimulated cAMP production in calvarial cells isolated from normal rats.
Furthermore, during the last ten years it has been suggested that some of the actions of vitamin D metabolites occur too rapidly to be explained by the conventional nuclear mechanism of action of steroid hormones. Probably the most well known is the rapid stimulation ofthe intestine by 1,25(OH)2D3 to absorb calcium prior to a detectable increase in calcium binding protein synthesis8. However, rapid effects have also been demonstrated in growth cartilage9 and bone cells10 in vitro.
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